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Abstract
Development of methotrexate-conjugated poly(glycerol adipate)
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This special project aimed to develop the methotrexate (MTX)-conjugated
poly(glycerol adipate) (PGA) nanoparticles for cancer therapy. This project was divided
into 2 parts, namely the synthesis of methotrexate-conjugated poly(glycerol adipate)-
methoxy poly(ethylene glycol) (MTX-PGA-mPEG) and the development of MTX-PGA-
mPEG nanoparticles. Firstly, the carboxylated PGA (PGA-SA) polymer was synthesized
using succinic anhydride (SA). From NMR and FT-IR spectra, the characteristic peaks of
SA were identified and the calculated %SA per polymer chain was found to be 1.50%.
After conjugation with mPEG, the calculated %mPEG per polymer chain was 2.00% and
the characteristic peaks of mMPEG and amide bond of PGA and mPEG were detected in
NMR and FT-IR spectra. After MTX conjugation, the computed %MTX was 5.0%, 9.0%
and 19.0% for 10%, 20% and 30%MTX-PGA-mPEG, respectively. However, the amount
of MTX analyzed by HPLC was in the range of 9-88 pug/1 mg polymer. After nanoparticle
preparation by solvent diffusion-dialysis method, the PGA-SA nanoparticles had the
particle size of 11410 nm with narrow size distribution (0.039+0.010) and zeta potential
of -29.3+7.1 mV. The presence of mMPEG in the polymer decreased the particle size to
37+4 nm and the surface charge to -19.4£1.9 mV. The MTX-PGA-mPEG nanoparticles
possessed the enlarged size (33-99 nm) with increasing %MTX, the widened size
distribution and the negative surface over the range of -10.3 to -13.6 mV. From in vitro
release study in phosphate buffers pH 4.5 and 7.4, the release of MTX was sustainable
over 30 and 7 days, respectively. The rate and extent of MTX release increased with

increasing %MTX except for 10%MTX-PGA-mPEG nanoparticles.



